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WKHUHKDGEHHQDKXJH ILJKW EHWZHHQ WZRJURXSVRI VWXGHQWV
DORQJ WULEDO OLQHVZKLFKRQH VWXGHQWGLHG7KHQH[W\HDU WKH
WHQVLRQ EHWZHHQ WKH ULYDO WULEHV LQFUHDVHG WKDW WKH FDPSXV
VHFXULW\RIILFHUVKDGWRILUHWKHLUJXQLQWRWKHDLUWRVWRSDQDOO
RXW EDWWOH WKDW HQGHG ZLWK D WUDGLWLRQDO UHFRQFLOLDWLRQ GDQFH
UHVROYHGWKUXGLDORJXH7KH3DSXD1HZ*XLQHD31*FXOWXUH
LVULFKDQGZLWKKLJKLGHQWLW\LQHDFKWULEDOJURXSEHFDXVH
SHUFHQW RI WKH FRXQWU\
V ODQG DUH FXVWRPDU\ 'XH WR WKLV
LGHQWLW\WULEDOFRQIOLFWLVIUHTXHQWEHFDXVHRIWKHUDWLRQDOL]DWLRQ
WKDWILJKWLQJLVDPRUDOO\DFFHSWDEOHQRUP
&UHDWLYH HQHUJ\ DQG XQSURGXFWLYH FRQIOLFW PD\ UHVXOW IURP
FXOWXUDO GLYHUVLW\ ZLWKLQ VPDOO JURXSV >@ 7KH PLJUDWLRQ
FUHDWHVGLYHUVLW\DVWKH\FDUU\WKHLUODQJXDJHVDQGFXVWRPVZLWK
WKHPDQGUHFUHDWHWKHLUH[LVWLQJVRFLDOVWUXFWXUHV>@7KHLU





7KH VRFLDO ERQGV DQG REOLJDWLRQV RI WKH ZDQWRN V\VWHP DUH
RIWHQKHOGWREHDFDXVHRIFRUUXSWLRQ+RZHYHULIWKHFUHDWLYH
HQHUJ\ LV KDUQHVVHG WKH XQSURGXFWLYH FRQIOLFW ZLOO EH
PLQLPL]HGLIQRWHOLPLQDWHG
7KH VWXG\ RI %HWDVROR >@ VKRZV WKDW VWXGHQW WDNLQJ
(QJLQHHULQJ 0DWHULDOV DQG (QJLQHHULQJ 0HFKDQLFV ERWK






VKRZ DQ LQWHUHVWLQJ UHYHODWLRQ WKDW VWXGHQWV ZDQWHG WR
XQGHUVWDQGUHDOOLIHVLWXDWLRQ\HWWKHFRUHFRPSHWHQFLHVWRGR
LW LV QRW VXSSRUWHG :LWK WKH DGYHQW RI WHFKQRORJLFDO
DGYDQFHPHQW HQJDJLQJ VWXGHQW LV QRW D SUREOHP LQ RWKHU
FRXQWULHV EXW WR 3DSXD 1HZ *XLQHD










XVHG WR OHW WKH VWXGHQWV QRWLFH KRZ WKH LGHD ZRUNV 7KH
LQGXFWLYHWHDFKLQJSKLORVRSK\DOORZVOHDUQHUVWRGLVFRYHUDQG
H[SHULHQFH SKHQRPHQRQ WR DFKLHYH OHDUQLQJ RQ WKHLU RZQ
:KHQ WKH DXWKRU VWDUWHG WKH ILUVW VHPHVWHU LQ  DW WKH
'HSDUWPHQW RI &LYLO (QJLQHHULQJ RI WKH 3DSXD 1HZ*XLQHD
8QLYHUVLW\RI7HFKQRORJ\ORFDWHGLQ/DHRI0RUREH3URYLQFH
WKHODERUDWRU\ZRUNVZHUHFRQGXFWHGLQDGHPRQVWUDWLRQRQO\
DQG ZLWKRXW HQJDJLQJ WKH VWXGHQWV  6R ZKHQ WKH DXWKRU
LQWURGXFHG WKH µQRWLFLQJ
 FRQFHSWV ZKHUH VWXGHQWV FDQ EXLOG
WKHLU OHDUQLQJ WKH\ WDNHD WLPH WRDVVLPLODWH  ,W LVZKHUH WKH
FXOWXUHHGXFDWLRQDO SDUDGLJP VKLIW OHDUQLQJ FRQFHSW ZDV
FRQFHLYHG
$PRQJ WKH VWUDWHJLHV XVHG LQ ,7, DUH LQTXLU\ OHDUQLQJ
SUREOHPEDVHG OHDUQLQJ SURMHFWEDVHG OHDUQLQJ GLVFRYHU\
OHDUQLQJFDVHGEDVHGWHDFKLQJDQGMXVWLQWLPHWHDFKLQJ7KH
DSSURDFK LPSRVHG PRUH UHVSRQVLELOLW\ IRU VWXGHQW OHDUQLQJ
7KH VWXGHQW OHDUQV E\ ILWWLQJ QHZ LQIRUPDWLRQ LQWR H[LVWLQJ
FRJQLWLYHVWUXFWXUHVDQGLVXQOLNHO\WRNQRZLIWKHLQIRUPDWLRQ
KDV IHZ DSSDUHQW FRQQHFWLRQV WR WKHLU XQGHUVWDQGLQJ DQG
EHOLHYH7KLVDSSURDFKLVDFRQVWUXFWLYLVWPHWKRG7KHSULQFLSOH
RI WKLV DSSURDFK LV WKDW VWXGHQW FRQVWUXFWV WKHLU YHUVLRQ RI
UHDOLW\ UDWKHU WKDQ VLPSO\ DEVRUELQJ OHVVRQV SUHVHQWHG E\
OHFWXUHUV 7KH PHWKRG DOPRVW DOZD\V LQYROYHV VWXGHQW
GLVFXVVLQJWKHTXHVWLRQDQGVROYLQJSUREOHPVLQFODVVDFWLYH
OHDUQLQJ 7KH WHDFKHU
V DSSURDFK LV QRW WR GLUHFWO\ VXSSO\
LQIRUPDWLRQ7KXVWKHVWXGHQWVDUHJLYHQPRUHDYHQXHVWRWKLQN
DERXW ZKDW WKH\ KDYH REVHUYHG DQG H[SHULHQFHG GHYHORSLQJ
LQGHSHQGHQW WKLQNLQJ DQG KLJKHU RUGHU WKLQNLQJ VNLOOV WR
DFKLHYHDQDXWKHQWLFOHDUQLQJ
7KH PHWKRGV SUHVHQWHG ZHUH ILUVW DSSURDFKHG LQ WKH





LV WKH EHVW WHDFKLQJ DQG OHDUQLQJ D PHWKRGRORJ\ WKDW LV
DSSURSULDWH WR WKH VNLOOV UHTXLUHG E\ DQ HPSOR\HU RI WRGD\
V



















$' LV WKH VHSDUDWLRQ EHWZHHQ ZKDW D V\VWHP KDV WR PHHW
IXQFWLRQDO UHTXLUHPHQWVDQG WKHGHVLJQFKRLFHV LQYROYHG LQ
D
E
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(QJLQHHULQJ JUDGXDWHV UHTXLUH DQ HYHULQFUHDVLQJ UDQJH RI
VNLOOVWRPDLQWDLQUHOHYDQFHZLWKWKHJOREDOHQYLURQPHQWRIWKH
QHZ PLOOHQQLXP &DUHHU UHDGLQHVV LQ D PRGHUQ NQRZOHGJH
EDVHGHFRQRP\UHTXLUHVPRVWQRWWKHPDVWHU\RIDJLYHQSLHFH
RINQRZOHGJHEXW WKHFDSDFLW\WRDVVLPLODWHQHZGDWDDQGWR




















ILHOG DV ZHOO DV ZHOO HTXLSSHG ZLWK WKH FRPSOHPHQWDU\ OLIH
VNLOOV6XFKDVSUREOHPVROYLQJUHIOHFWLYHDQGFULWLFDOWKLQNLQJ
LQWHUSHUVRQDO DQG WHDPLQJ FROODERUDWLYH VNLOOV DFWLYH
FRPPXQLFDWLRQ FKDUDFWHU LQWHJULW\ DQG VHOIHVWHHP VHOI
GLVFLSOLQHRUJDQL]LQJVNLOOVDQGDELOLWLHVWRWUDQVODWHLGHDVLQWR
DFWLRQ>@






WR HQKDQFH DQG VXSSRUW FODVVURRP WHDFKLQJ DQG HIILFLHQF\
FRXUVHVWRDODUJHUSRSXODWLRQRIOHDUQHUV,WGHOLYHUVWKHFRXUVH
FRQWHQWHIILFLHQWO\
7KH DYDLODELOLW\ RI/06 LV VRPDQ\ LQ WKHPDUNHWZKLFK
FUHDWHVFRQIXVLRQZKLFKRQHLVEHVWIRUXVHLQWKHFODVVURRP
7RPHQWLRQ D IHZ WKDW WKH DXWKRU KDG H[SORUHG DUH0RRGOH
%ODFNERDUG 6FKRRORJ\ (/06/01(2 /06 DQG*RRJOH
&ODVVURRP 0RRGOH LV IUHH EXW ZLOO UHTXLUH LQWHUQDO WHFK
UHVRXUFHV DQG QHHGV PDLQWHQDQFH IRU YLUXVHV %ODFNERDUG LV
IUHH EXW VRPH IXQFWLRQDOLW\ LV QRW DYDLODEOH LI QRW SDLG
6FKRRORJ\ LV IUHH DQG VXLWDEOH IRU HGXFDWRUV EXW VRPH




EXLOGV LW WKH *RRJOH &ODVVURRP LV FRPSDWLEOH ZLWK *RRJOH
'ULYH DQG RWKHU *RRJOH $SSV ,W KDV DQ DELOLW\ WR DOORZ
VWXGHQWVWRPDNHDFRPPHQWDQGWRSRVWLQWKHFODVVURRPWKXV
HQFRXUDJHV VWXGHQW SDUWLFLSDWLRQ  *RRJOH FODVVURRP DOVR
FUHDWHV DQ LQGLYLGXDO FODVV DQG SHUPLWV WKH VWXGHQW WR VHOI
HQUROOPHQW  7KH V\VWHP LV H[FOXVLYH WR WKH LQVWLWXWLRQ DQG
SURYLGHV IOH[LELOLW\ WR WHDFKHUV MXVW OLNH LQ D WUDGLWLRQDO
FODVVURRPWKDWWKHWHDFKHUFDQEULQJOHDUQLQJUHVRXUFHVWRWKH
FODVVURRP,WPLQLPL]HVVRPXFKSULQWLQJSDSHUOHVVWKDWDOVR
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7DEOH  UHIOHFWV RQ VHUYLFH SHUIRUPDQFH RI WKH OHDUQLQJ
PDQDJHPHQWV\VWHP/067KHLQWHJUDWLRQRIWKHFXUULFXOXP
DQG WHFKQRORJLHV DQVZHUV WKUHH  EURDG GRPDLQV RI





FROODERUDWLRQ DUH ULVLQJ HVSHFLDOO\ WKDW LQ WKH LQWHUQDWLRQDO
SUDFWLFHRIHQJLQHHULQJDPRGHUQHQJLQHHUPXVWDOVREHDEOHWR
FRPPXQLFDWH HIIHFWLYHO\ LQ D VKDUHG WRQJXH ,W LV RI WKLV
LPSRUWDQFH WKDW HQJLQHHULQJ SURMHFWV DUH QRZ SODQQHG DQG
LPSOHPHQWHG DFURVV QDWLRQDO DQG FXOWXUDO ERUGHUV WKDW ZLOO
UHTXLUH WHDPZRUNDQGFROODERUDWLYHDELOLWLHVQHFHVVDU\ LQ WKH
SURILOHRI WKHHQJLQHHUDQG VFLHQWLVW LQ WKLV FXUUHQW HPHUJLQJ
ZRUOGRUGHUWKDWKDVEHFRPHSURVRIWVNLOOV>@
2.1 CEPSL Model 
7KH FXOWXUDOHGXFDWLRQDO SDUDGLJP VKLIWV OHDUQLQJ &(36/
PRGHO LV SUHVHQWHG KHUH WR HPERGLHG WKH LQIOXHQFH RI WKH
WHFKQRORJ\ LQ SUHSDULQJ VWXGHQWV WR HQWHU WKH VWFHQWXU\
ZRUNIRUFH WKDW PDLQWDLQV 31*¶V ULFK FXOWXUH $QG
HGXFDWLRQDOO\HTXLSSHGZLWKVNLOOVWKDWZLOOOHDGWRGHYHORSLQJ
WKH FRXQWU\¶V QDWXUDO ULFKQHVV DQG WKH LQFOXVLYHQHVV RI D
NQRZOHGJHEDVHVRFLHW\OHDGLQJWRSURYLGHNH\SOD\HUVLQWKH
GHYHORSPHQWDO VWUDWHJ\ RI D IDVW FKDQJLQJ VRFLHW\ RI 3DSXD
1HZ*XLQHD
7KHPRGHOLQFRUSRUDWHVWKH&XOWXUH(GXFDWLRQDO3DUDGLJP
6KLIW )UDPHZRUN RI WKUHH  PDMRU FRPSRQHQWV &XOWXUDO





































 [       
)5 'HYHORSKLJKHU
RUGHUWKLQNLQJVNLOO



































     [   
)5 )RVWHUFRRSHUDWLYH
OHDUQLQJ
      [  
)5 3URYLGHDGHTXDWH
&RXUVH&RQWHQW




       [ 
)5 7RDFKLHYH
NQRZOHGJHEDVH
        [






UHVSRQVLYH FODVVURRPDSSURDFK5&$ZKHUH VWXGHQWV¶ VRFLDO
DQG HPRWLRQDO JURZWK SODFHV LQWR WKHLU DFDGHPLF OHDUQLQJ
VWHPPLQJ IURP WKH QRWLRQ WKDW VWXGHQW OHDUQV EHVW WKURXJK
VRFLDOLQWHUDFWLRQ7KHDXWKRULQWHJUDWHGWKHDSSURDFKEHFDXVH
WKH VWXG\ VKRZV WKDW LW LQFUHDVHV WKH VFKRRO DFKLHYHPHQW RI
VWXGHQWV LW GHFUHDVHV SUREOHP EHKDYLRUV LPSURYHV VRFLDO
VNLOOVDQGUDLVHWKHTXDOLW\RILQVWUXFWLRQ>@7KHUHIRUHWKH
DXWKRU¶VLQWHJUDWLRQRI5&$LQWRWKH&(36/DLPVWRPLQLPL]H
WKH GLVLQWHUHVWV WR DGDSW WR FKDQJHV LQ WKH FODVVURRP






HQRXJK WR VXFFHHG LQ WKHNQRZOHGJHEDVHGHFRQRP\:KLFK
ZLOOUHTXLUHDQHGXFDWHGZRUNHUWRXQGHUVWDQGFRQFHSWXDOO\D
FRPSOH[ FRQFHSW WKH DELOLW\ WRZRUN LQQRYDWLYHO\ FULWLFDOO\
HYDOXDWHZKDWWKH\UHDGDQGVWUHVVSRLQWVLQZULWLQJDQGRUDOO\
DQG D GHHS XQGHUVWDQGLQJ RI PDWKHPDWLFDO DQG VFLHQWLILF
WKLQNLQJ>@
%XWIRU3DSXD1HZ*XLQHDHQJLQHHULQJVWXGHQWVWKHUHLVD
FXOWXUDO EDUULHU WKDW KLQGHUV WKH IXOO LPSOHPHQWDWLRQ RI
DFTXLULQJ NQRZOHGJHEDVH WR HTXLS WKH VWXGHQW WR IDFH WKH
GLIIHUHQW VFHQDULRV $FFRUGLQJ WR  %HWDVROR¶V >@ VWXG\ WKDW
DGGLQJPRUHFRQWHQWWRWKHVXEMHFWVKRZVDORZSHUIRUPDQFHRI
VWXGHQWV ZKHQ WKH KLJKHU RUGHU RI WKLQNLQJ DQDO\]LQJ
HYDOXDWLQJDQGFUHDWLQJLQ%ORRP¶VWD[RQRP\>@LVDSSOLHG
7KHQ WKH DXWKRU DOVR LQWHJUDWHV WKH &XOWXUDOO\ 5HVSRQVLYH




































LQVWUXFWLRQDO GLPHQVLRQ DUH ZDLYHG LQWR WKH FXOWXUDO
HGXFDWLRQDODQGFRQWHQWFRQFHQWUDWLRQDVGLVFXVVHGEHORZ

2.2 Result & Discussion - Instructional Methodologies for 
Student-Centered Approach in CEPSL 

7KHLQVWUXFWLRQDOPHWKRGRORJ\DGRSWHGLQPRVWHQJLQHHULQJ
FODVVURRP LV D WHDFKHUFHQWHUHG DSSURDFK ZKLFK LQFOXGHV
LQVWUXFWLRQE\WKHWHDFKHUWRSUHVHQWWKHLQIRUPDWLRQWKDWLVWR
EHOHDUQHGDQGWRGLUHFWWKHVWXGHQWOHDUQLQJSURFHVV,WLVWKH
WHDFKHU WKDW LGHQWLILHV WKH OHVVRQ REMHFWLYHV DQG WDNHV WKH
SULPDU\ UHVSRQVLELOLW\ IRU JXLGLQJ WKH LQVWUXFWLRQ E\ DQ
H[SODQDWLRQRIWKHLQIRUPDWLRQDQGPRGHOLQJ0HWKRGVWKDWIDOO
LQWR WKH WHDFKHUFHQWHUHG DSSURDFKHV LQFOXGH GHPRQVWUDWLRQ
GLUHFWLQVWUXFWLRQOHFWXUHDQGOHFWXUHGLVFXVVLRQV





OHFWXULQJ IRU  \HDUV QRZ WHOOV WKH WUXWK RI WKHPDWWHU WKDW
VWXGHQW
V DWWHQWLRQ LV OLPLWHG LQ WKLV JHQHUDWLRQ ,I WKH DXWKRU
SUHIHUV OHFWXULQJ WKHVH WHFKQLTXHV PXVW HQKDQFH OHDUQHU
UHWHQWLRQ E\ DFWLYH OHDUQLQJ $FWLYH OHDUQLQJ LV JURXQGHG LQ
FRQVWUXFWLYLVPOHDUQHUFHQWHUHGDSSURDFKHVZKHUHWKHWHDFKHU
DFWV DV D IDFLOLWDWRU RUJXLGH DV WKH VWXGHQWV FRQVWUXFW WKHLU
XQGHUVWDQGLQJV $PRQJ WKH OLVW RI DFWLYLWLHV IRU DQ DFWLYH
OHDUQLQJ DUH FDVH VWXGLHV FRRSHUDWLYH OHDUQLQJ JURXS
GLVFXVVLRQV GLVFRYHU\ OHDUQLQJ LQTXLU\EDVHG OHDUQLQJ
VFDIIROGLQJ SUREOHPEDVHG OHDUQLQJ DQG VLPXODWLRQ
PXOWLPHGLDVWRULHVDQGH[DPLQDWLRQ
)LJ&XOWXUDOHGXFDWLRQDOSDUDGLJPVKLIWOHDUQLQJ&(36/PRGHO
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$ SURMHFWEDVHG OHDUQLQJ LV DQ LQVWUXFWLRQDO DSSURDFK WR
OHDUQLQJ WKDW HQJDJHV VWXGHQW LQWHUHVWV DQG PRWLYDWLRQ 7KH
DFWLYLWLHV IRU WKLV W\SH RI OHDUQLQJ DUH GHVLJQHG WR DQVZHU D
TXHVWLRQRUVROYHDSUREOHPWKDWUHIOHFWVWKHOHDUQHU±ZRUNLQJ
SHRSOHGRLQHYHU\GD\LQWKHUHDOZRUOG>@$SURMHFWEDVHG
OHDUQLQJ VWDUWV ZLWK D WDVN RI RQH RU PRUH WKDW OHDG WR WKH
SURGXFWLRQRIDILQDOSURGXFWDVDGHVLJQDPRGHORUDGHYLFH
7KHFXOPLQDWLRQRIWKHSURMHFWLVQRUPDOO\DZULWWHQDQGRUDQ
RUDOUHSRUW WKDWVXPPDUL]HV WKHPHWKRGVXVHG WRSURGXFHWKH
SURGXFWDQGSUHVHQWLQJWKHRXWFRPH3URMHFWEDVHGOHDUQLQJLV
VLPLODU WR SUREOHPEDVHG OHDUQLQJ LQ VHYHUDO UHVSHFWV %RWK




>@ $ SUREOHP WKDW WKH VWXGHQW ZLOO GR LQ D SURMHFWEDVHG
(QJLQHHULQJ0DWHULDOFODVVLVHPERGLHGLQDWKHPH&RQFUHWH
,QQRYDWLRQ7R LOOXVWUDWH IXUWKHU WKHDXWKRU WRJHWKHUZLWK WKH
VWXGHQWVPDNHDSURMHFWRQLQQRYDWLQJFRQFUHWHZKHUHWKH\XVH






³, GLG PRUH UHVHDUFK RQ FRQFUHWH LQQRYDWLRQ DQG ,
XQGHUVWDQGWKHWKHPHZHOO,QGHHGLWZDVDEURDGWRSLFEXWZH
UHILQHGWRVSHFLILFVXEWRSLF,WKHOSHGPHWRGHYHORSVNLOOVLQ
UHVHDUFK FRPSUHKHQG DQG DQDO\]H  3URMHFW WDVN JLYHV WR















7KH PDWHULDO ZH XVHG IRU FRQFUHWH LV D SODVWLF EDJ DV ILQH
DJJUHJDWH 7KHUHIRUH WKHSURMHFW WKDWZHDUHGRLQJ LV MXVW D
VDPSOHEXWWKHUHDOLV\HWWREHFRQGXFWHGDQGEHGRQHGXULQJ
P\ILQDO\HDU´-DPHV6DOR











GLIIHUHQW IDFWRUV VXFK DV GLIILFXOW OHYHO RI TXHVWLRQV WKH
IUDPHZRUN DQG WKH FRQWH[W IRU TXHVWLRQV 7KH SURFHVV ZLOO
GHYHORSVWXGHQWV WR WKLQNFULWLFDOO\DQGDGDSW WR WKHGLIIHUHQW
VLWXDWLRQE\ORRNLQJDWWKHSURVDQGFRQVRILW7KHDXWKRU¶VVWD\
IRU WKUHH \HDUV LQ8QLWHFK 31*827DQGREVHUYLQJ WKH
ZD\SHRSOHFRPPXQLFDWHDIRUXPRUGHEDWHLVEHLQJSDUWRIWKH
FXOWXUH  7KH DXWKRU VHDW DV D MXGJH LQ D FRQGXFWHG VWXGHQW
GHEDWHGXULQJDQ2SHQ'D\ LQDQG IRXQG WKDW VWXGHQWV
DVVLPLODWH WR WKLV EHWWHU 2Q KRZ WR XVH D GHEDWH LQ DQ
(QJLQHHULQJ0DWHULDOFODVV LV VRPHZKDWDEVXUGEXW ,PDNHD
WU\7KHGHEDWHZDVFRQGXFWHGRQWKHLVVXHV$UHFRQFUHWH
LQQRYDWLRQ WHFKQRORJLHV KHOSLQJ FUHDWH D VXVWDLQDEOH
HQYLURQPHQW"$QGDUHFRQWLQXRXVLQQRYDWLRQUHVHDUFKDQG
GHYHORSPHQWV LQ FRQFUHWH DUH HVVHQWLDO LQ WKH FRQVWUXFWLRQ
LQGXVWU\VHFWRU"$VVKRZQLQ)LJ
)HHGEDFN IURP VRPH VWXGHQWV RQ WKH FRQGXFWRI D GHEDWH
VD\V













³'XULQJ WKH GHEDWH , FRPH WR H[SHULHQFH VRPH RI P\
ZHDNQHVVOLNH,ZDVQRWILWWRWDONLQWKHSXEOLFFRQILGHQWO\
$OVRWKHGHEDWHOHDGVWRPHNQRZVRPHJRRGDQGEDGVLGHRI
WKH LQQRYDWLQJ FRQFUHWH  7R P\ H[SHULHQFH LQ D GHEDWH ,
VXJJHVW KDYLQJ PRUH GHEDWH LQ OHDUQLQJ SURJUDPV´ 'LFN\
5LPEDR
'LVFRYHU\OHDUQLQJKDVWKHVDPHPHWKRGDVDQLQTXLU\EDVHG
OHDUQLQJ ZKHUH OHDUQHUV XVH WKHLU H[SHULHQFH DQG SULRU
NQRZOHGJHWRGLVFRYHUQHZLQIRUPDWLRQWRFRQVWUXFWOHDUQLQJ
,QTXLU\EDVHG OHDUQLQJ LVEDVHGRQ WKHVWUDWHJLHV WKDW VWXGHQW
SUDFWLFHSUREOHPVROYLQJDQGFULWLFDOWKLQNLQJVNLOOVWRDUULYHDW
D FRQFOXVLRQ 7KLV WHDFKLQJ PHWKRG LV H[WUHPHO\ VWXGHQW
FDQWHUHGDQGVWXGHQWGLUHFWHGDQGFDQEHPRGLILHGIRUVWXGHQWV
DWDQ\ OHYHO UHDFKLQJ WKHPZKHUH WKH\DUH/HFWXUHUQHHG WR
VWDUW E\ PRGHOLQJ WKH SURFHVV WR WKH VWXGHQWV >@ 7KH
6FDIIROGLQJ PHWKRGV LQYROYH WKH VNLOO DQG WKLQNLQJ E\ WKH
OHFWXUHUV$VWKHVWXGHQWLQFUHDVHVXQGHUVWDQGLQJWKHDVVLVWDQFH
LV ZLWKGUDZQ DOORZLQJ WKH VWXGHQW WR WDNH RQ PRUH
UHVSRQVLELOLW\IRUWKHOHDUQLQJ
*URXS GLVFXVVLRQ PHWKRG LV GHVLJQHG WR HQFRXUDJH
WKLQNLQJ VNLOOV DQG DOORZ OHDUQHUV WR LQFUHDVH LQWHUSHUVRQDO





RQD WKUHDGV´RU FRPPHQWV WR WKHTXHVWLRQ DV\QFKURQRXVO\
'LVFXVVLRQ ERDUGV YDU\ LQ SDUWLFLSDWLRQ $Q LQFHQWLYH H[WUD
PDUNVLVSUDFWLFHGWRPRWLYDWHDOOVWXGHQWSDUWLFLSDWLRQ*URXS
GLVFXVVLRQ WULJJHUV HIIHFWLYH ZD\V WR SUHVHQW D FROOHFWLYH




UHODWLQJ WR LQQRYDWLRQ LQ FRQFUHWH DQG LW SURPRWHG XV WR GR
IXUWKHUUHVHDUFKEDVHGRQWKHWRSLFGLVFXVVHG$VDUHVXOWZHUH







7KH FRRSHUDWLYH OHDUQLQJ LQYROYHV VPDOO KHWHURJHQHRXV
VWXGHQWJURXSV WKDWDUHZRUNLQJ WRJHWKHU WRVROYHDSUREOHP
$OO VWXGHQWV LQ WKH JURXSPDLQWDLQ VRPH LQGHSHQGHQFH 7KH
VXFFHVVRIWKHJURXSGHSHQGVRQWKHLQSXWRIHDFK7KHWHDFKLQJ
PHWKRG SURPRWHV DFWLYH SDUWLFLSDWLRQ LQGLYLGXDO
DFFRXQWDELOLW\ VWXGHQWV


































2QH FDQ TXLFNO\ EHFRPH RYHUZKHOPHG E\ WKH YDULHW\
WHFKQRORJLHVDYDLODEOHRQOLQHWRGD\7RHIIHFWLYHO\FKRRVHWKH
DSSURSULDWH WRRO RQH VKRXOG EH DZDUH WKDW WKH LQWHQGHG








NQRZOHGJH WKDWZLOO OHDG WKH VWXGHQW WR KDYH WKH FDSDFLW\ WR
DVVLPLODWHQHZGDWDDQGWRVROYHDUHDOSUREOHPDVWKH\DULVH
KDYHDVNLOORIGHVLJQHUVDQGLQQRYDWLRQGULYHUVZKRDUHFDSDEOH
RI WDNLQJ LQWR DFFRXQW WKH V\VWHPDWLF FKDOOHQJHV VXFK DV
VXVWDLQDELOLW\  7KH *RRJOH &ODVVURRP SOD\V D YLWDO UROH LQ
EULQJLQJWKHWRROVWKDWZLOOHQKDQFHVWXGHQWVVWFHQWXU\VNLOOV
186   Mirzi L. Betasolo /  Procedia CIRP  53 ( 2016 )  179 – 186 
&RQVLGHULQJ WKH XVH RI *RRJOH &ODVVURRP LQ WKH FDVH RI
0DWHULDO(QJLQHHULQJ&ODVVLQ&RQFUHWH7HFKQRORJ\DVWXGHQW
FRPPHQW0F*UHJRU<DQJXVD\V
´$V D VWXGHQW DQG D IXWXUH HQJLQHHU , EHOLHYH WKH
LQWURGXFWLRQ RI ZLUHOHVV HGXFDWLRQ HVSHFLDOO\ *RRJOH
&ODVVURRPLVDYHU\JRRGLQLWLDWLYHWDNHQE\WKHGHSDUWPHQWWR
HVWDEOLVKHG VRPHWKLQJ OLNH WKLV  &RQFHUQLQJ LQQRYDWLRQ LQ
FRQFUHWH WKH *RRJOH &ODVVURRP KDV SURYLGHG PDQ\ JRRG
VRXUFHV LQWHUQHW OLQNV WKDW KHOS XV XQGHUVWDQG FRQFUHWH
WHFKQRORJ\WRDQDOOQHZOHYHO´
$QRWKHUVWXGHQW$EHO0RNHVD\V³,KDYHOHDUQHGDORWLQ
LQQRYDWLQJ FRQFUHWH YLD *RRJOH &ODVVURRP  7KH HOHFWURQLF






$FFRUGLQJ WR DQRWKHU VWXGHQW 3DNHD.HYLQ ³,QQRYDWLQJ
FRQFUHWHLVYHU\LPSRUWDQWWRSLFWKDWLVFRYHUHGLQWKLVVHPHVWHU
,WLVDELJFKDSWHUDQGLWZRXOGKDYHUHTXLUHVDORWRIUHVHDUFK
SUDFWLFH ODEVDQGPRUH WRXQGHUVWDQGDOO WKHFRQFHSWVRI WKLV
WKHPH  +RZHYHU IRU P\ FDVH *RRJOH FODVVURRP ZDV WRR
KHOSIXO WKURXJKRXW WKLV VHPHVWHU  ,W KHOSVPH SURYLGLQJ WKH
QHFHVVDU\ LQIRUPDWLRQ WKDW LV QHHGHG WR XQGHUVWDQG IXOO\ WKH






DV SURMHFW EDVHGEDVHG OHDUQLQJ LQTXLU\ OHDUQLQJ JURXS
GLVFXVVLRQVFRRSHUDWLYHOHDUQLQJDQGH[DPLQDWLRQWKH\NQRZ
DERXWDQG LQWHJUDWLQJQHZ WHFKQRORJLHV WR VXSSRUW LW WRKRQH
VWXGHQWZLWKQHHGHGVWFHQWXU\VNLOOV
,Q FRQFOXVLRQ WKH VWXGHQW UHDGLQHVV FDQ RQO\ EH EHWWHU
PHDVXUHGZKHQVWXGHQWJHWWKHMREDQGHPSOR\HUDUHKDSS\WKDW
WKH\ DUH HTXLSSHG WR IDFH WKH FKDOOHQJHV LQ WKH ZRUNSODFH
7KHUHIRUHLWLVUHFRPPHQGHGWRFRQWLQXHWKHVWXG\DQGLQFOXGH
WKHJUDGXDWHVDV UHVSRQGHQWV WRYDOLGDWH WKHHPSOR\DELOLW\RI
JUDGXDWHV
)XWXUH:RUN




FODVV DOWKRXJK LQYROYLQJ WKUHH VHFWLRQV &LYLO (QJLQHHULQJ
0LQLQJ (QJLQHHULQJ DQG 0LQHUDO 3URFHVVLQJ (QJLQHHULQJ
VWXGHQWVPD\QRWEHVXIILFLHQWWRWHVWWKHLPSDFWRIWKH&(36/
PRGHO ,W LV UHFRPPHQGHG WKDW IXWXUHZRUN LV GRQH EHFDXVH
WHFKQRORJLHV DOVR FKDQJH TXLFNO\ DQG WKH UHDGLQHVV RI WKH
SRSXODWLRQWRWKHFKDQJHVPXVWJRZLWKLW
5HIHUHQFHV









>@ %HWDVROR 0/ $[LRPDWLF 'HVLJQ WR $VVHVV ,QIOXHQFHV $IIHFWLQJ
3HGDJRJLF/HDUQLQJ LQ WKH &RXUVHV (QJLQHHULQJ 0DWHUDOV DQG )OXLG
0HFKDQLF,&$',QWHUQDWLRQDO&RQIHUHQFHRQ$[LRPDWLF'HVLJQ
  6HSWHPEHU  )DFXOGDGH 'H &LHQFLDV ( 7HFKQRORJLD
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